Optical characteristics of all individual proteins from the small subunit of Escherichia coli ribosomes.
The procedure of isolation and renaturation of all ribosomal proteins from the 30-S subunit of Escherichia coli ribosomes is described. Absorption spectra of these proteins in the near-ultraviolet region have been measured and molar absorption coefficients have been determined on the basis of nitrogen content. Molar absorption coefficients have been calculated for 20 proteins with a known amino acid sequence and the calculated values have been compared with the experimentally determined ones. The absorption spectra obtained allow an easy, precise and highly reproducible spectrophotometric determination of the concentration of individual ribosomal proteins. Circular dichroic spectra of 21 individual proteins from the 30-S subunit of E. coli ribosomes were measured in the range 184-310 nm. The secondary structure of the proteins studied was calculated from the spectra in the range 190-240 nm. Almost all proteins (except proteins S12, S17, S18 and S19) are characterized by a high content of secondary structure. Circular dichroic spectra in the near-ultraviolet region (240-310 nm) indicate that the side groups of aromatic amino acids are fixed in the tertiary structure of the proteins studied. Some internal characteristics (independent of the measurement conditions) of the circular dichroic spectrum in the far-ultraviolet region were proposed as a measure of the resemblance to the native state of ribosomal proteins; these characteristics may be useful for comparison of protein preparations obtained by different methods in different laboratories.